Structural analysis of the N-linked carbohydrate chains of the 55-kDa glycoprotein family (PZP3) from porcine zona pellucida.
The N-linked oligosaccharides, released by hydrazinolysis from the major 55-kDa family, PZP3, of porcine zona pellucida glycoproteins, were separated into neutral (28%) and acidic (72%) carbohydrate chains by anion-exchange HPLC. By competition assay, it was shown that the mixture of neutral chains has the sperm-receptor activity, while that of the acidic chains has no activity. Their carbohydrate structures were analyzed after the reducing ends were modified with 2-aminopyridine. The neutral chains were fractionated into several components by reverse-phase and normal-phase HPLC. By sequential glycosidase digestion and 500-MHz 1H-NMR spectroscopy, the structures of three major components were determined. The structures of some of the minor components were analyzed only by sequential glycosidase digestion. By these analyses, it was found that a diantennary complex-type structure with a fucose residue was predominant in the neutral chains. Furthermore, the analyses of the endo-beta-galactosidase digests of the acidic chains revealed that the partially sulfated and sialylated N-acetyllactosamines are linked to the non-reducing ends of diantennary, triantennary, and tetra-antennary complex-type neutral chains, forming heterogeneous acidic chains.